LDL receptor activity is down-regulated similarly by a cholesterol-containing diet high in palmitic acid or high in lauric and myristic acids in cynomolgus monkeys.
To determine the mechanisms whereby diets differing widely in fatty acid composition affect plasma LDL cholesterol and apolipoprotein B concentrations, LDL kinetics and receptor- and nonreceptor-mediated LDL catabolism were investigated in 27 cynomolgus monkeys fed diets containing 0.05 mg cholesterol/kJ and 40% fat energy as corn oil alone (unsaturated fat diet rich in oleic and linoleic acids), nonhydrogenated coconut oil alone (saturated fat diet, rich in lauric and myristic acids) or an oil blend (rich in palmitic acid). Consumption of the oil blend and saturated fat diets significantly elevated total cholesterol, LDL cholesterol and apolipoprotein B concentrations relative to the unsaturated fat diet and the saturated fat diet significantly increased plasma total cholesterol and LDL cholesterol compared with the oil blend diet. However, despite the greater increases in plasma total cholesterol, LDL cholesterol and apolipoprotein B in the saturated fat vs. the oil blend dietary group, the receptor-mediated LDL fractional catabolic rate was comparable in the oil blend and saturated fat diet groups. In addition, consumption of the oil blend or saturated fat diet increased the production rate of LDL apolipoprotein B and nonreceptor-mediated LDL apolipoprotein B transport (disposal) relative to the unsaturated fat diet. Our data, therefore, suggest that consumption of the oil blend or saturated fat diet elevated plasma total cholesterol and LDL cholesterol relative to the unsaturated fat diet, and the oil blend diet abundant in palmitic acid seems to have down-regulated the LDL receptor as much as a more saturated fat diet abundant in lauric and myristic acids.